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INFORMATION TERMINAL DEVICE WITH 
DISPLAY-ILLUMINATING MEANS 

FIELD OF THE INVENTION 

[0001] This invention relates to a portable-type informa 
tion terminal device such as a so-called electronic notebook 
and the like. 

BACKGROUND OF THE INVENTION 

[0002] A portable-type information terminal device such 
as a so-called electronic notebook and the like is generally 
provided With a display on the main body and a foldable lid 
for protecting this display. 

[0003] Although some of this type of portable information 
terminal devices are provided With no illuminating means to 
illuminate the display, the display is generally provided With 
a backlight at the bottom side since it is difficult to use it at 
night or at a dark place Without any illuminating means for 
display. 
[0004] Here, conventional information terminal devices 
With a backlight at the bottom side of display use a light 
transmitting type member, such as a liquid-crystal display 
plate, as a display, providing With a light source at the 
bottom side of the display so as to illuminate the display 
from the back side. 

[0005] In such a backlight type, since the distance from the 
light source to the display is very short, a plate-like illumi 
nating-light dispersing lens called light-guiding plate is 
generally used to illuminate the Whole part of display, so that 
light from the light source can be dispersed. 

[0006] Also, other than such a backlight type, suggested is 
a terminal device that is provided With a light source such as 
LED at the sides of display so as to illuminate directly the 
surface by supplying light in the lateral direction to the 
display. 
[0007] HoWever, since the conventional terminal device 
With a backlight type of illuminating means is equipped With 
the light source and the light-guiding plate for dispersing 
illuminating-light at the bottom side of display, the thickness 
of device main body must increase by a thickness of the light 
and the light-guiding plate and the Weight also must increase 
by that of them. 

[0008] Thus, the backlight type must incur an increase in 
thickness and Weight of the entire device, by reason of its 
structure. So, it has been a serious problem especially to 
portable type information terminal devices that the total 
thickness, siZe and Weight are needed to decrease. 

[0009] On the other hand, though the type that light is 
supplied from the sides to the display does not incur an 
increase in thickness of device itself, it is dif?cult to illu 
minate uniformly the entire display since light in the lateral 
direction is supplied to the surface of display. So, there 
occurs a problem that it is apt to lack in uniformity of 
brightness, thereby causing a reduction in visual perfor 
mance on display, depending on the number and position of 
light sources provided. 

[0010] MeanWhile, Japanese patent application laid-open 
No. 63-237115 (1988) discloses a compact electronic cal 
culator that a display is installed rotatably so that it elimi 
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nates the need for a protective lid. HoWever, though this 
teaches means to alloW the display to rotate, it discloses no 
particular illuminating means and therefore gives no solu 
tion to the above problems. 

[0011] Also, Japanese patent application laid-open No. 
6-119090 (1994) discloses a poWer-saving control method 
that a device is sWitched into poWer-saving mode When it is 
not used. HoWever, this relates to saving consumed poWer 
by sWitching into poWer-saving mode and does not describe 
about means for illuminating the display. SO, this gives no 
solution to the above problems. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, it is an object of the invention to 
provide an information terminal device that can be thinned 
and lightened. 

[0013] It is a further object of the invention to provide an 
information terminal device that the display can be illumi 
nated uniformly. 

[0014] According to the invention, an information termi 
nal device, comprises: 

[0015] 
[0016] a lid for covering the display, the lid being 

alloWed to fold up and unfold freely, and 

[0017] means for illuminating the display from above 
provided on the lid. 

a display 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The invention Will be eXplained in more detail in 
conjunction With the appended draWings, Wherein: 

[0019] FIGS. 1A and 1B are general perspective vieWs 
shoWing an information terminal device With display-illu 
minating means in a ?rst embodiment according to the 
invention, in detail, 

[0020] FIG. 1A shoWs a state that the illuminating means 
is turned off and 

[0021] FIG. 1B shoWs a state that the illuminating means 
is turned on, 

[0022] FIG. 2 is a block diagram shoWing a controller of 
the information terminal device With display-illuminating 
means in the ?rst embodiment, 

[0023] FIG. 3 is a How chart shoWing the operation of the 
information terminal device With display-illuminating 
means in the ?rst embodiment, 

[0024] FIGS. 4A and 4B are general perspective vieWs 
shoWing an information terminal device With display-illu 
minating means in a second preferred embodiment accord 
ing to the invention, in detail, 

[0025] FIG. 4A shoWs a state that the illuminating means 
is turned off and 

[0026] FIG. 4B shoWs a state that the illuminating means 
is turned on, 

[0027] FIGS. 5A to 6B are enlarged partial vieWs shoWing 
the illuminating means in the turn-on and turn-off states in 
the information terminal device With display-illuminating 
means in the second embodiment, in detail, 



US 2001/0043188 A1 

[0028] FIGS. 5A and 6A are partial perspective vieWs and 

[0029] FIGS. 5B and 6B are partial cross sectional side 
vieWs, and 

[0030] FIG. 7 is a block diagram showing a controller of 
the information terminal device With display-illuminating 
means in the second embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Information terminal devices With display-illumi 
nating means in the preferred embodiments Will be 
explained beloW, referring to the draWings. 

[0032] <First Embodiment> 

[0033] First, an information terminal device With display 
illuminating means in the ?rst preferred embodiment 
according to the invention is explained in FIGS. 1 to 3. 

[0034] FIGS. 1A and 1B are general perspective vieWs 
shoWing the information terminal device With display-illu 
minating means in the ?rst embodiment according to the 
invention. FIG. 1A shoWs a state that the illuminating 
means is turned off and FIG. 1B shoWs a state that the 
illuminating means is turned on. 

[0035] FIG. 2 is a block diagram shoWing a controller of 
the information terminal device With display-illuminating 
means in this embodiment. 

[0036] FIG. 3 is a flow chart shoWing the operation of the 
information terminal device With display-illuminating 
means in this embodiment. 

[0037] As shoWn in FIG. 1A, the information terminal 
device in this embodiment is a display 2 With a touch panel 
2a on a main body 1. 

[0038] Also, a lid 4 for protecting the display is provided 
connecting through a hinge 4a to the top edge of the back 
side of the main body 1 While being alloWed to fold up. 

[0039] By folding up the lid 4 over the main body 1, the 
display 2 can be protected covered thereWith. The main body 
1 becomes available by unfolding the lid 4. 

[0040] Also, at the side of the main body 1, a poWer sWitch 
5 for turning on/off the main poWer supply of device is 
provided. 

[0041] Furthermore, on the top face of the main body 1, as 
shoWn in FIG. 1A, an open/close sWitch 6 to detect the 
opening/closing of the lid 4 and a photosensor 7 to detect the 
ambient brightness/darkness of the main body 1. 

[0042] The open/close sWitch 6 is pressed doWn and 
disconnected by the foldable lid 4. When the lid 4 is open, 
the sWitch 6 connects, and When the lid 4 is closed folded up, 
the sWitch 6 disconnects. Then, the sWitch 6 outputs 
ON/OFF signal to CPU 11 of the controller 10 as detailed 
later. 

[0043] On the other hand, the photosensor 7, Which is a 
sensor to detect the ambient brightness of the main body 1, 
outputs ON/OFF signal to CPU 11 of the controller as 
detailed later according to the ambient brightness/darkness 
of the main body 1. 
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[0044] Furthermore, the terminal device in this embodi 
ment thus composed is, as shoWn in FIG. 1A, provided With 
lights 20, 20 as illuminating means at the top end of the lid 
4. 

[0045] These lights 20, 20 are disposed at tWo positions of 
the top end of the lid 4, and the light-projecting directions 
are set to direct to the display 2 When the lid 4 is unfolded. 

[0046] Thereby, the entire display 2 can be illuminated by 
the lighting of the lights 20, 20 from above. 

[0047] MeanWhile, as long as the lights 20, 20 can illu 
minate the entire display 2 from above, the position and 
number of the lights disposed at the top end of the lid 4 are 
not limited particularly. 

[0048] The turn-on/turn-off of the lights 20, 20 is con 
trolled by the controller 10 provided in the main body 1. 

[0049] The controller 10 provided in the main body 1 is 
explained, referring to FIG. 2. As shoWn, the controller 10 
of the terminal device in this embodiment is provided With 
CPU 11 connecting With the poWer sWitch 5, and is con 
nected With the open/close sWitch 6, photosensor 7 and 
touch panel 2a through the input ports of CPU 11. 

[0050] Thereby, the open/close sWitch 6, photosensor 7 
and touch panel 2a through the input ports of CPU 11 can 
interrupt to the operation of CPU 11 through the input ports. 

[0051] Also, CPU 11 is connected With a display control 
ler 12 to control the display 2, and the image process and 
poWer control of the display 2 can be performed by the 
display controller 12. 

[0052] Further, CPU 11 is connected With an illumination 
controller 13 to control the light 20, and the turn-on/off of 
the light 20 can be controlled by the illumination controller 
13. 

[0053] Also, CPU 11 is provided With timer means of a 
display timer 14 and an illumination timer 15. 

[0054] The display timer 14 monitors the touch panel 2a, 
When a certain time period passes aWay With the touch panel 
2a being not operated, turning off the supply of poWer to the 
display 2 though the display controller 12 to save the poWer. 
When the touch panel 2a is operated, the timer is released 
and thereby the poWer is supplied to the display 2 again. 

[0055] On the other hand, the illumination timer 15 moni 
tors the touch panel 2a, When a certain time period passes 
aWay With the touch panel 2a being not operated, turning Off 
the supply of poWer to the light 20 though the illumination 
controller 13 to save the poWer. When the touch panel 2a is 
operated, the timer is reset and thereby the poWer is supplied 
to the light 20 again. 

[0056] The operation of the information terminal device 
With display-illuminating means thus composed is explained 
beloW. 

[0057] First, When the lid 4 is closed, since the open/close 
sWitch 6 is pressed doWn by the lid 4, the main body 1 is 
electrically turned OFF. Also, in this state, since the poWer 
is not supplied to the photosensor 7 as Well, the photosensor 
7 falls into uncertain state and does not operate. 

[0058] Then, turning ON the poWer sWitch 5, though the 
open/close sWitch 6 is turned OFF While the lid 4 is closed, 
When the lid 4 is open, the open/close sWitch 6 turns ON. 
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[0059] Thereby, power is supplied to the photosensor 7, 
When the ambience of device is light, and CPU 11 of the 
controller 10 recognizes that the ambience is light since the 
photosensor 7 detects the brightness. 

[0060] On the other hand, When the ambience of device is 
dark, the photosensor 7 remains turned OFF and therefore 
CPU 11 recogniZes that the ambience is dark. 

[0061] Thereby, CPU 11 outputs a signal to the display 
controller 12 and the light 20 turns ON for a certain time 
period. Therefore, the user can con?rm the content of 
display and operate the touch panel 2a. 

[0062] When the touch panel 2a of the main body 1 is not 
operated during a certain time period, through the monitor 
ing of the display timer 14, the light 20 is turned OFF 
automatically by CPU 11. 

[0063] Also, When the lid 4 is closed, since the open/close 
sWitch 6 is pressed doWn by the lid 4, the light 20 turns OFF 
even When the poWer sWitch 5 is turned ON. 

[0064] Thus, in the terminal device of this embodiment, 
the light 20 does not turn ON unless the lid 4 is opened and 
it turns OFF When the lid 4 is closed. Therefore, since the 
turn-off operation of the light 20 is not necessary, the 
handling performance of the terminal device can be 
enhanced and the Wasteful poWer consumption due to 
neglecting to turn off the light 20 can be prevented. 

[0065] Also, With the photosensor 7 detecting the ambient 
brightness of device, the light 20 turns ON only When it is 
so dark that the illumination is necessary, and the light 20 
turns OFF When the ambience is light. Therefore, the Waste 
ful consumption of poWer can be avoided and an efficient 
illumination effect can be obtained. In addition, the turn-on/ 
off operation is not necessary since the light 20 is turned 
on/off automatically according to the ambient brightness. 

[0066] Furthermore, With the timer means, even the light 
20 turned on is turned off When the terminal device is not 
operated during a given time period. Therefore, since the 
light 20 unavailable is not left as it turns on, the Wasteful 
consumption of poWer can be avoided. 

[0067] Also, since the light 20 turns on immediately When 
the terminal device is operated, the user does not need to pay 
attention to the turn-on of the light 20. 

[0068] The operational steps of the information terminal 
device With display-illuminating means thus composed is 
explained beloW, referring to the flow chart in FIG. 3. 

[0069] First, When the poWer sWitch 5 is operated to turn 
on poWer at step 1, CPU 11 determines Whether the lid 4 is 
open or closed by checking the state of the open/close sWitch 
6 connecting With the input port (step 2). 

[0070] At this time, When the lid 4 is closed, OFF signal 
is output to CPU 11 since the open/close sWitch 6 is pressed 
doWn by the lid 4. 

[0071] CPU 11 recogniZes that the lid 4 is closed, by 
reading this signal. 

[0072] Therefore, in this case, being determined that the 
main body 1 is not used, the display 2 does not turn ON. 

[0073] On the other hand, When the lid 4 is open, ON 
signal is output to CPU 11 since the open/close sWitch 6 is 
released (connected). 
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[0074] CPU 11 recogniZes that the lid 4 is open, by reading 
this signal, determining that the main body 1 is in use, 
instructing the display controller 12 to turn ON the display 
2 and to display a necessary display image (step 3). 

[0075] Simultaneously, the display timer 14 starts moni 
toring (step 4). 
[0076] The display timer 14 monitors if a certain time 
period passes aWay With the touch panel 2a of the main body 
1 being not operated (step 5), When the certain time passes 
aWay Without being operated, determining the time is up, 
turning off the display 2 to save poWer (step 6). 

[0077] At this time, When the touch panel 2a is touch 
operated, the timer is released, and the display 2 turns ON 
and the display timer 14 starts monitoring again (step 4). 

[0078] On the other hand, When it is determined that the 
lid 4 is open at step 2, poWer is supplied to the photosensor 
7 While turning ON the display 2, thereby the ambient 
brightness of main body 1 is determined through the pho 
tosensor 7 (step 7). 

[0079] In detail, When a sufficient amount of light is 
supplied to photosensor 7, the photosensor 7 outputs ON 
signal to CPU 11 and CPU 11 recogniZes that the ambience 
of the main body 1 is light by reading this signal. 

[0080] On the contrary, When a sufficient amount of light 
is not supplied to photosensor 7, the photosensor 7 outputs 
OFF signal to CPU 11 and CPU 11 recogniZes that the 
ambience of the main body 1 is dark by reading this signal. 

[0081] When CPU 11 recogniZes that the ambience of the 
main body 1 is dark, CPU 11 controls the illumination 
controller 13 to turn ON, thereby turning on the light 20 
(step 8). 
[0082] When the light 20 turns on, the illumination timer 
15 simultaneously starts monitoring (step 9). 

[0083] The illumination timer 15 monitors if a certain time 
period passes aWay With the touch panel 2a of the main body 
1 being not operated (step 10), When the certain time passes 
aWay Without being operated, determining the time is up, 
turning off the light 20 to save poWer (step 11). 

[0084] At this time, When the touch panel 2a is touch 
operated, the timer is released, and the light 20 turns ON and 
the illumination timer 15 starts monitoring again (step 9). 

[0085] As described above, in the information terminal 
device With display-illuminating means in this embodiment, 
since the light 20 as the illuminating means is provided on 
the lid 4 for protecting the display 2, it is not necessary to 
install any backlight With a certain thickness and Weight at 
the bottom side of display like the conventional terminal 
devices. Therefore, the terminal device can be lightened and 
thinned freely, and further its manufacturing cost can be 
reduced since it needs no light-dispersing lens. 

[0086] Also, With the light 20 disposed at the top end of 
the lid 4, light can be supplied to the entire display 2 from 
above. Since the position of the light 20 can be adjusted by 
moving rotationally the lid 4, the entire display 2 can be 
illuminated uniformly. So, the display 2 can be seen surely 
even at night and at a dark place. 

[0087] Namely, in this embodiment, the light source is 
located above the main body 1, thereby a distance from there 
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to the display 2 can be obtained much and light can be 
dispersed suf?ciently and naturally, therefore the top face 
including the display 2 can be illuminated totally. Thus, 
since light is supplied to the Wide rage of the display 2, the 
terminal device With enhanced visual and handling perfor 
mances can be obtained. 

[0088] Furthermore, With light supplied from above the 
display 2, the display 2 can be illuminated ef?ciently and 
uniformly and therefore can be seen suf?ciently even by a 
slight amount of light illumination. Hence, the light 20 itself 
can be miniaturiZed and the consumed poWer of the light 20 
can be saved. 

[0089] In addition, in the information terminal device With 
display-illuminating means in this embodiment, only When 
the illumination is necessary the light 20 is turned on then 
turned off automatically With the open/close sWitch 6, pho 
tosensor 7 and timer means. The turn-on/off operation of the 
light 20 is not necessary. Therefore, the handling perfor 
mance of the terminal device can be enhanced and the 
Wasteful poWer consumption due to neglecting to turn off the 
light 20 can be prevented securely. 

[0090] <Second Embodiment> 

[0091] An information terminal device With display-illu 
minating means in the second preferred embodiment accord 
ing to the invention is explained referring to the draWings. 

[0092] FIGS. 4A and 4B are general perspective vieWs 
shoWing the information terminal device With display-illu 
minating means in the second embodiment according to the 
invention. FIG. 4A shoWs a state that the illuminating 
means is turned off and FIG. 4B shoWs a state that the 
illuminating means is turned on. 

[0093] FIGS. 5A to 6B are enlarged partial vieWs shoWing 
the illuminating means in the turn-on and turn-off states in 
the information terminal device With display-illuminating 
means in this embodiment. FIGS. 5A and 6A are partial 
perspective vieWs and FIGS. 5B and 6B are partial cross 
sectional side vieWs. 

[0094] FIG. 7 is a block diagram shoWing a controller of 
the information terminal device With display-illuminating 
means in this embodiment. 

[0095] As shoWn in these draWings, the information ter 
minal device With display-illuminating means in this 
embodiment is a modi?cation of the ?rst embodiment 
described above. Instead of the light 20 of ?xed type, lights 
30 are provided rotatably on the lid. The other components 
in this embodiment are almost similar to those in the ?rst 
embodiment. Therefore, like parts are indicated by like 
reference numerals as used in the ?rst embodiment and their 
explanations are omitted. 

[0096] Namely, the terminal device in this embodiment is 
provided With the light 30 as the illuminating means, and the 
light 30 are disposed rotatably toWard the display. 

[0097] In detail, as shoWn in FIGS. 4A and 4B, the 
illuminating means in this embodiment is structured such 
that both of the top-end side parts of the lid 4 can move 
rotatably toWard the display 2 of the main body 1. The lights 
30 are installed at the bottom side of the side parts. 

[0098] Also, as shoWn in FIGS. 5A and SE, a rotary 
sWitch 33 that connects and disconnects according as the 
light 30 rotates is provided in the lid 4 and inside the light 
30. 
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[0099] Namely, the lights 30 are installed rotatably around 
a rotational shaft 31 at both of top-end side parts, and a cam 
32 that rotates With the rotational shaft 31 is provided. 

[0100] Also, the rotary sWitch 33 is disposed such that it 
disconnects (state in FIG. 5B) and connects (state in FIG. 
6B) according as the cam 32 rotates. 

[0101] The rotary sWitch 33 can detect that the light 30 is 
rotated from the storage position shoWn in FIG. SE to the 
position shoWn in FIG. 6B, by being pressed doWn by the 
cam 32 then released therefrom. Also, as shoWn in FIG. 7, 
it is connected With the input port of CPU 11, through Which 
it outputs signal as a detection result. 

[0102] Namely, as shoWn in FIG. 6B, When the light 30 
rotates With the rotational shaft 31 and thereby the cam 32 
?xed onto the rotational shaft 31 releases the rotary sWitch 
33, OFF signal is output to CPU 11, Which controls the 
illumination controller 13, based on this OFF signal, to turn 
on the light 30. 

[0103] On the other hand, as shoWn in FIG. 5B, When the 
light 30 returns to the storage position, the cam 32 ?xed onto 
the rotational shaft 31 presses doWn the rotary sWitch 33 and 
thereby ON signal is output to CPU 11, Which controls the 
illumination controller 13 to turn off the light 30. 

[0104] In this embodiment thus composed, since the turn 
on/turn-off of the light 30 is performed by the rotation 
operation of the light 30, the photosensor 7 in the ?rst 
embodiment is not necessary to provide. Also, comparing 
With the light 20 ?xed onto the lid 4, the direction of 
supplying light can be adjusted regardless of an open angle 
of the lid 4. Therefore, the illumination can be supplied more 
stably. 
[0105] Accordingly, With the information terminal device 
With display-illuminating means in this embodiment, by 
rotating arbitrarily the light 30 as the illuminating means 
toWard the display 2, an optimum illumination position for 
the display 2 can be obtained adjusting freely. Thus, a more 
convenient terminal device can be obtained. 

[0106] Also, since the light 30 turns on/off according as 
the light 30 rotates, the light 30 can be turned on/off 
automatically by only rotating the light 30. Thus, the turn 
on/turn-off operation of the light 30 can be performed very 
easily, and neglecting to turn off it can be prevented securely. 

[0107] Furthermore, since the mechanism for turning 
on/off the light 30 can be composed simply by only the 
rotational shaft 31 and cam 32, the manufacturing cost of 
terminal device can be more reduced. 

[0108] Although the invention has been described With 
respect to speci?c embodiment for complete and clear 
disclosure, the appended claims are not to be thus limited but 
are to be construed as embodying all modi?cation and 
alternative constructions that may be occurred to one skilled 
in the art Which fairly fall Within the basic teaching here is 
set forth. 

What is claimed is: 
1. An information terminal device, comprising: 

a display 

a lid for covering said display, said lid being alloWed to 
fold up and unfold freely, and 
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means for illuminating said display from above provided 
on said lid. 

2. An information terminal device, according to claim 1, 
Wherein 

said display-illuminating means is disposed on the top end 
of said lid. 

3. An information terminal device, according to claim 1, 
further comprising: 

a sWitch that connects and disconnects according as said 
lid is opened and closed; 

Wherein said display-illuminating means turns on and off 
according as said sWitch connects and disconnects. 

4. An information terminal device, according to claim 1, 
further comprising: 

a photosensor; 

Wherein said display-illuminating means turns on and off 
according to a signal from said photosensor. 
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5. An information terminal device, according to claim 1, 
further comprising: 

a timer means that turns off said display-illuminating 
means When said information terminal device is not 
operated during a certain time period. 

6. An information terminal device, according to claim 1, 
Wherein 

said display-illuminating means is disposed rotatably 
toWard said display. 

7. An information terminal device, according to claim 6, 
further comprising: 

a rotary sWitch that connects and disconnects according as 
said display-illuminating means rotates; 

Wherein said display-illuminating means turns on and off 
according as said rotary sWitch connects and discon 
nects. 


